Background: Supracutaneous plating using a locking compression plate (LCP) as an external fixator in compound periarticular areas is facilitated by the development of anatomical plates. The soft tissue around the distal tibia is easily compromised by trauma and subsequent operative fracture treatment posing a definitive challenge in the distal tibia compound fractures. The purpose of this report is to describe our successful results using the metaphyseal locking compression plate (LCP) as an external fixator in the treatment of Grade I & II compound fractures of distal tibia. Methodology: A total of five (05) patients underwent "supracutaneous plating" of the tibia using a metaphyseal locking compression plate. Average age was 36 years. Regular screw tract dressings were done. Average period of follow-up was 15 months. Results: The plate was in situ for an average of 24 weeks. There were no clinically significant screw site infections. In all five patients the plate was kept in place until there was complete consolidation both clinically and radiologically. At the latest follow-up (average 15 months), all patients were fully weight bearing with a fully healed tibia. All patients were infection-free with well-healed wounds. Conclusion: Routinely, after initial debridement and temporary bony stabilization is provided by external fixation in compound fractures of the distal tibia with significant soft tissue injury. Most external frames for the lower leg are bulky and cumbersome, causing significant problems for the patient. To circumvent these issues, we have successfully used an anatomically-contoured supracutaneous metaphyseal locking compression plate as external fixator in a series of five patients for grade I & II compound fracture of the distal tibia.
Introduction
The soft tissues around the ankle and distal tibia are easily compromised by trauma and subsequent fracture fixation posing a definitive challenge in healing of wounds post operatively [1, 2] . Debridement followed by fracture fixation is the usually followed two stage treatment protocol in the management of grade I & II compound fractures of distal tibia [3] [4] [5] [6] . The instability of the fracture after debridement will compromise eradication of infection and wound healing [7] [8] [9] [10] . Hence, temporary bony stabilization by external fixation is advocated [11] . Most of the external fixator frames used in lower tibial fixation are bulky and cumbersome to the patient, causing inconvenience to them in day to day activities and may also cause disturbance in gait while trying to clear from the opposite limb. Locking compression plate as an external fixation device has been described in the management of open fractures, non-union [12] , septic arthritis [12] and even as an adjunct in distraction osteogenesis [13] . We report in this study, the outcome of anatomically-contoured locking compression plate as an external fixator device among five adult patients for grade I & II compound fractures of distal tibia.
Material and Methods
During 2011-2013, a total of five patients underwent external plating ("supracutaneous plating" [14] ) of the distal tibia using a metaphyseal locking plate. Two patients with grade I compound fractures and three of them with grade II compound fractures of distal tibia were included in the study. Average age of the patients was 36 years (range 28 -42). Average time of presentation was 36 hours (range 10 hours to 3 days). In Table 1 , the patient data are summarized. All patients in this cohort were followed up prospectively. Radiographs were obtained at regular intervals at 4 weeks, 8 weeks, 12 weeks, six months, one year and final follow up at one and a half year.
Surgical Technique and Protocol [14]
With the patient under spinal anaesthesia, the involved limb is prepared and draped in the usual standard sterile fashion. Pre-operative antibiotic treatment is given. No tourniquet is used; this is to allow intravenous antibiotics to reach the compound area.
A thorough debridement and wound wash is given. Fracture alignment is achieved prior to wound closure.
Compound wound is generally closed in one layer before the placement of the LCP, as the plate might limit easy access to wound.
Next, a LCP metaphyseal plate for the distal tibia of appropriate length is chosen. The plate is initially fixed to the proximal and distal fragments with a k-wire after certaining fracture reduction under fluoroscopy guidance. LCP is placed as close to the bone as possible, yet still allowing some space for swelling and regular wound care, to increase the mechanical stability of fixation. It is separated from the skin surface by a spacer of uniform thickness, like keeping a large needle holder. We prefer bi-cortical locked screw fixation when we use LCP as an external fixator. For the distal tibia, at least four screws (4.5 mm) proximally and three to four screws (3.5 mm) distally is recommended. Successive holes are drilled over locking drill-guides through stab incisions made over the intact soft tissue envelope and screws are placed first distally and later in proximal fragment after ensuing good reduction. (Figure 1 ) Screw tract and wound dressing is done.
Regular screw tract and compound wound dressings were done. Knee range of movement exercises and nonweight bearing walking was allowed from immediate post operative day. After 4 weeks, they were allowed toetouch partial weight bearing for next 6 weeks, and followed by partial weight bearing for 4 weeks. According to the stability of fixation and healing of fracture, they were started complete weight bearing.
Results
The plate was in situ for an average of 24 weeks (range 20 -28). In all patients the plate was left in place until full bony healing both clinically and radiologically wasobtained. We did not see any significant screw tract infections or any loosening or failure of the hardware. The skin seems to tolerate the screws well and even seems to "adhere" to the screw. At the latest follow-up at an average of 15 months (range 8 -22) , all patients were fully weight bearing with a well-healed tibia. All patients were free of infection with well-healed wounds (Figures  2 and 3) .
Discussion
The prevalence of distal tibia non-unions increases with the severity of open fractures. The endosteal and periosteal blood supply is often extensively destroyed when the open fracture occurs in the distal one-third of the tibia, which are regarded as the most important to the healing of a tibia fracture [12] . Using LCP as an external device not only stabilizes the fracture but also preserves the vascularity of distal tibia and promotes union. Non-union due to infection in compound fractures of distal tibia is a commonly encountered scenario which can be avoided by external stabilization devices [11] .
However, LCP as an external device is superior and advantageous than other standard and circular external frames. LCP fixator can be concealed under clothing making it more acceptable to patients. There is much less tendency for the frame to strike the contra lateral lower leg in the swing-through phase of either leg during ambulation. Hardware removal can be performed under local anaesthesia. It imparts a less conspicuous radiographic silhouette compared with traditional fixators allowing ease of assessment of healing of fracture to treating surgeons. Small amounts of axial micro-motion may reduce stress shielding of fracture site. Load sharing during weight bearing may stimulate the developing callus until bony union. Controlled dynamisation by removing screws closest to the fracture site is possible, allowing some measure of control to the load sharing process. Multiple distal locking holes in the pre contoured plate provide more stability compared to the standard two large external fixator pins. While the presented cases in our series were uncomplicated, a non-union rate of 5% -13% had been noted by other authors in this technique of fixation compared to 20% as in conventional external fixation [12] . During plate application, both plate and bone fragment can move independently, making accurate screw placement difficult as small shifts will make the plate translate to great deviations at the level of bone. Unlike the traditional fixation, mono-axial nature of locking head screw trajectory reduces the ability to compensate for imperfect placement, making it mandatory that anatomical reduction should be achieved prior to placement of first screw. While traditional constructs can be strengthened by stacking connecting rods, it is not possible for LCP external fixation. A Kloen's strategy of double LCP fixation should be employed in such cases requiring enhanced stability [15] .
The consistent good outcome using this "supracutaneous technique" support our opinion of using Locking compression plate as external fixator in distal tibial fractures which are very well tolerated by patients and address the challenging problems of compound wound healing, non-union and osteomyelitis.
